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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the electroluminescence display which an electroluminescence light emitting device and a drive circuit 
are provided, said drive circuit supplies the 2nd drive current to said electroluminescence light emitting device after 
supplying the 1st drive current to said electroluminescence light emitting device, and is larger than said 2nd drive 
current as for said 1st drive current, and increases in monotone to said 2nd drive current. 

[Claim 2] It is the electroluminescence display on which said 2nd drive current is defined in an electroluminescence 
display according to claim 1 based on the brightness of said electroluminescence light emitting device. 
[Claim 3] Said 1st drive current is the electroluminescence display set to become smaller than the limiting current 
which is the greatest current on which the current-brightness property of said electroluminescence light emitting 
device keeps linearity substantial in an electroluminescence display according to claim 1. 

[Claim 4] It is the electroluminescence display said whose 1st drive current is said A times (constant whose A is A> 
1) 2nd drive current in an electroluminescence display according to claim 1. 

[Claim 5] It is the electroluminescence display set that said A fills A<=Imax/Iout2-max when maximum of said 2nd 
drive current was set to Iout2-max and the limiting current which is the greatest current on which the current- 
brightness property of said electroluminescence light emitting device keeps linearity substantial was set to Imax in 
an electroluminescence display according to claim 4. 

[Claim 6] It is the electroluminescence display on which said A was defined in the electroluminescence display 
according to claim 4 according to the luminescent color of said electroluminescence tight emitting device. 
[Claim 7] It is an electroluminescence display containing the current-output section which superimposes the 1st 
current source to which said drive circuit generates the 1st current in an electroluminescence display according to 
claim 1, the 2nd current source which generates the 2nd current, and said 1st current and said 2nd current, and 
generates said 1st drive current. 

[Claim 8] It is the electroluminescence display on which said current-output section generates said 2nd drive 
current from said 1st current in an electroluminescence display according to claim 7. 

[Claim 9] (a) Supply the 1st drive current to an electroluminescence light emitting device (b) It is the approach of 
the electroluminescence display which possesses supplying the 2nd drive current to said electroluminescence light 
emitting device after supplying the 1st drive current (aforementioned [ a ]), is larger than said 2nd drive current as 
for said 1st drive current, and increases in monotone to said 2nd drive current of operation. 

[Claim 10] It is the approach of an electroluminescence display of operation that said 2nd drive current is defined in 
the approach of an electroluminescence display according to claim 9 of operation based on the brightness of said 
electroluminescence light emitting device. 

[Claim 1 1] Supplying the 1st drive current (aforementioned [ a ]) in the approach of an electroluminescence display 
according to claim 9 of operation is the approach of an electroluminescence display of operation of providing 
generating the (c) 1st current, generating the (d) 2nd current, and superimposing the 1st current of (e) above, and 
said 2nd current. 

[Claim 1 2] Said 1 st drive current is the approach of the electroluminescence display set to become smaller than the 
maximum current which is the greatest current on which the current-brightness property of said 
electroluminescence light emitting device keeps linearity substantial in the approach of an electroluminescence 
display according to claim 9 of operation of operation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electroluminescence display (henceforth an "EL display")- 
Especially this invention relates to the electroluminescence display which has the drive circuit which may drive EL 
pixel which consists of an electroluminescence light emitting device at a high speed. 
[0002] 

[Description of the Prior Art] The EL display is used widely. Drawing 9 shows the configuration of a matrix type 
organic electroluminescence display. The drive circuit 101 is connected to the organic electroluminescence pixel 
102. The organic electroluminescence pixel 102 is connected to the level drive circuit changing switch 103. The level 
drive circuit changing switch 103 is connected to the earth terminal 104 and the power source 105. 
[0003] The drive circuit 101 drives one of the organic electroluminescence pixels 102 connected to it. It is defined 
with the level drive circuit changing switch 103 whether which organic electroluminescence pixel 102 drives. The 
organic electroluminescence pixel 102 is connected to either an earth terminal 104 or the power source 105 by the 
level drive circuit changing switch 103. A current flows to the organic electroluminescence pixel 102 connected to 
the earth terminal 104. That is, the organic electroluminescence pixel 102 connected to the earth terminal 104 is 
driven by the drive circuit 101. On the other hand, to the organic electroluminescence pixel 102 connected to the 
power source 105, the organic electroluminescence pixel 102 by which a current does not flow, namely, was 
connected to the power source 105 is not driven. 

[0004] Drawing 10 shows the structure of each organic electroluminescence pixel 102. On the transparence 
substrate 108, an anode plate 109, the organic film 1 10, and cathode 111 are formed one by one. The organic film 
110 emits light according to an electroluminescence phenomenon. 

[0005] Drawing 1 1 shows the equal circuit of the organic electroluminescence pixel 102. The organic 
electroluminescence pixel 102 is expressed as a circuit where parasitic capacitance 112 and light emitting diode 1 13 
were connected to juxtaposition. Parasitic capacitance 112 shows the capacity formed between an anode plate 109 
and cathode 111. Generally the organic film 1 10 is as thin as lOOnm - about 200nm. Parasitic capacitance 1 12 has 
the capacity which is about 3-4pF, when pixel sizes are 0.03 square millimeters. 

[0006] Drawing 12 shows the dependency of the luminescence brightness of the organic electroluminescence pixel 
102, and the electrical potential difference impressed to the organic electroluminescence pixel 102. The electrical 
potential difference on which the organic electroluminescence pixel 102 is impressed to it emits light for the first 
time exceeding the luminescence starting potential VT. The luminescence starting potential VT is about abbreviation 
5-1 0V depending on the luminescent color. In order to make the organic electroluminescence pixel 102 emit light, it 
is necessary to charge first the parasitic capacitance 112 which the organic electroluminescence pixel 102 has to 
the luminescence starting potential VT. Therefore, in order to shorten the time amount taken for the organic 
electroluminescence pixel 102 to emit light, it is necessary to charge parasitic capacitance 112 at a high speed. 
[0007] The parasitic capacitance which EL pixel has is charged by the high speed, and the luminescence display by 
which the time amount taken for an EL element to emit light was shortened is indicated by the open patent official 
report (JP,1 1-231 834.A). The time amount taken for an EL element to emit light on the well-known luminescence 
display by actuation described below is shortened. When a drive is started, a fixed charge electrical potential 
difference is first impressed to EL pixel, and parasitic capacitance is charged. The charge electrical potential 
difference is chosen so that parasitic capacitance may be charged by the high speed. Then, a drive current which 
emits light by desired brightness is passed by EL pixel. When parasitic capacitance is charged by the high speed, the 
time amount taken for an EL element to emit light is shortened. 

[0008] However, the well-known luminescence display is difficult to enlarge contrast. In order to make it EL pixel 
emit light by high brightness, it is necessary to make high the charge electrical potential difference impressed in 
case a drive is started. However, if the charge electrical potential difference is made high, EL pixel cannot emit light 
by low brightness. It is because the charge electrical potential difference is impressed to EL pixel also at the lowest 
If the charge electrical potential difference is made low so that EL pixel may emit light by low brightness, it will 
become impossible on the other hand, for EL pixel to emit light by high brightness. 
[0009] It is desired for contrast of an EL display to be high. 

[0010] Moreover, the well-known luminescence display tends to be influenced of surrounding temperature. The 
brightness-driver voltage property of EL pixel is sharply changed to ambient temperature as shown in drawing 13 . 
Since a fixed charge electrical potential difference is impressed in case a drive is started, well-known EL pixel of the 
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luminescence display depends for the luminescence brightness on ambient temperature greatly. 

[0011] Furthermore, as for the well-known luminescence display, fluctuation of ambient temperature changes a color 
tone. Extent of the fluctuation to the ambient temperature of the brightness-driver voltage property of EL pixel is 
because it changes with luminescent color of EL pixel. 

[0012] An EL display is wanted not to be easily influenced of ambient temperature. Luminescence brightness and a 

color tone are wanted not to be influenced especially easily by ambient temperature. 

[0013] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is to enlarge contrast of an EL 
display. 

[0014] Other technical problems of this invention make it a technical problem to shorten the time amount taken to 
emit light and to offer an EL display with large contrast 

[0015] The technical problem of further others of this invention is to offer the EL display which cannot be easily 
influenced of an ambient temperature. Especially the technical problem of further others of this invention has 
luminescence brightness and a color tone in offering the EL display which cannot be easily influenced by the 
ambient temperature. 

[0016] The technical problem of further others of this invention is to offer the EL display which the time amount 

taken to emit light is shortened, and cannot be easily influenced of an ambient temperature. 

[0017] 

[Means for Solving the Problem] The The means for solving a technical problem is expressed as follows. The 
account of ** of a number, the notation, etc. is carried out to the technical matter which appears during the 
expression with parenthesis (). give the number, a notation, etc. to the technical matter currently especially 
expressed by the technical matter which constitutes the gestalt of at least one operation in the gestalt of two or 
more operations of this invention, and the drawing corresponding to the gestalt of the operation — it is in 
agreement with a ********** reference number, a reference designator, etc. Such a reference number and the 
reference designator clarify correspondence and pons delivery of a technical matter given in a claim, and the 
technical matter of the gestalt of operation. Such correspondence and pons delivery do not mean that a technical 
matter given in a claim is limited to the technical matter of the gestalt of operation, and is interpreted. 
[0018] The electroluminescence display by this invention possesses an electroluminescence light emitting device (2) 
and a drive circuit (1 21). A drive circuit (1 21) supplies the 2nd drive current (Iout2, Iout2') to an 
electroluminescence light emitting device (2), after supplying the 1st drive current (Ioutl, Ioutl') to an 
electroluminescence light emitting device (2). The 1st drive current (Ioutl, IoutD is larger than the 2nd drive 
current (Iout2, Iout2'). Furthermore, the 1st drjve current (Ioutl, Ioutl 0 increases in monotone to the 2nd drive 
current (Iout2, Iout2'). As for said 2nd drive current, at this time, it is desirable to be set based on the brightness of 
said electroluminescence light emitting device. 

[0019] On the electroluminescence display concerned, when an electroluminescence light emitting device (2) emits 
light by high brightness, the 1st drive current (Ioutl, IoutD also becomes large, and an electroluminescence light 
emitting device (2) is charged to high terminal voltage. On the other hand, when an electroluminescence light 
emitting device (2) emits light by low brightness, the 1st drive current (Ioutl, Ioutl ') also becomes small, and the 
organic electroluminescence pixel 2 is charged only to low terminal voltage. Thereby, the range of brightness where 
an EL display may emit light can be enlarged. That is, contrast of an EL display can be enlarged 

[0020] As for the 1st drive current (Ioutl, Ioutl'), in the electroluminescence display concerned, it is more desirable 
than the limiting current (Imaxl, Imax2) which is the greatest current on which the current-brightness property of 
an electroluminescence light emitting device (2) keeps linearity substantial to determine that it becomes small. 
Thereby, unnecessary degradation of an electroluminescence light emitting device (2) is avoided. 
[0021] In the electroluminescence display concerned, the 1st drive current (Ioutl) may be A times (constant whose 
A is A> 1) the 2nd drive current (Iout2). When maximum of the 2nd drive current (Iout2) is set to Iout2-max and the 
limiting current (Imaxl, Imax2) which is the greatest current on which the current-brightness property of an 
electroluminescence light emitting device (2) keeps linearity substantial is set to Imax at this time, as for A, it is 
desirable to determine that A<=Imax/lout2-max is filled. Thereby, unnecessary degradation of an 
electroluminescence light emitting device (2) is avoided. 

[0022] Moreover, as for A, it is desirable to be set according to the luminescent color of said electroluminescence 
light emitting device. 

[0023] In the electroluminescence display concerned, a drive circuit (1) may superimpose the 1st current source (12 
14) which generates the 1st current (cxlD, the 2nd current source (13 14) which generates the 2nd current (cxI2), 
and the 1st current (cxI1) and the 2nd current (cxI2), and may contain the current-output section (14) which 
generates the 1st drive current (Ioutl). 

[0024] At this time, the current-output section (14) may output the 1st current (cxI1) as the 2nd drive current 
(Iout2). 

[0025] The approach of the electroluminescence display by this invention of operation (a) The 1st drive current 
(Ioutl, IoutD is supplied to an electroluminescence light emitting device (2) (b) It provides supplying the 2nd drive 
current (Iout2, Iout2') to an electroluminescence light emitting device (2) after supplying the (a) 1st drive current 
(Ioutl, IoutD. (Iout2, Iout2' of the 1st drive current (Ioutl, IoutD) are larger than the 2nd drive current 
Furthermore, the 1st drive current (Ioutl, IoutD increases in monotone to the 2nd drive current (Iout2, Iout2'). The 
approach of the electroluminescence display concerned of operation can enlarge the range of brightness where an 
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EL display may emit light. That is, the approach of the electroluminescence display concerned of operation can 

enlarge contrast of an EL display. 

[0026] 

[Embodiment of the Invention] Hereafter, the EL display of the gestalt of operation by this invention is explained, 
referring to an accompanying drawing. 

[0027] The 1st gestalt of operation: Drawing 1 shows the configuration of the organic electroluminescence display of 
the 1st gestalt of operation. The organic electroluminescence display concerned is constituted including the drive 
circuit 1, the organic electroluminescence pixel 2, the level drive circuit changing switch 3, the earth terminal 4, and 
the power source 5. 

[0028] The drive circuit 1 is connected to the organic electroluminescence pixel 2. The organic electroluminescence 
pixel 2 is connected to the level drive circuit changing switch 3. The level drive circuit changing switch 3 is 
connected to the earth terminal 4 and the power source 5. 

[0029] The drive circuit 1 drives one of the organic electroluminescence pixels 2 connected to it. It is defined with 
the level drive circuit changing switch 3 whether which organic electroluminescence pixel 2 drives. The organic 
electroluminescence pixel 2 is connected to either an earth terminal 4 or the power source 5 by the level drive 
circuit changing switch 3. A current flows to the organic electroluminescence pixel 2 connected to the earth 
terminal 4. That is, the organic electroluminescence pixel 2 connected to the earth terminal 4 is driven by the drive 
circuit 1. On the other hand, to the organic electroluminescence pixel 2 connected to the power source 5, the 
organic electroluminescence pixel 2 by which a current does not flow, namely, was connected to the power source 5 
is not driven. 

[0030] In case drawing 2 drives the organic electroluminescence pixel 2, it shows the wave of the drive current lout 
which the drive circuit 1 outputs to the organic electroluminescence pixel 2. If the drive of the organic 
electroluminescence pixel 2 is started, the drive current Ioutl will be passed only for time amount tau by the organic 
electroluminescence pixel 2 at the time of charge. According to the drive current Ioutl, the parasitic capacitance 
which the organic electroluminescence pixel 2 has is charged at the time of charge. 

[0031] Then, the drive current Iout2 is passed by the organic electroluminescence pixel 2 at the time of 
luminescence. The drive current Iout2 is set to emit light by the brightness of a request of the organic 
electroluminescence pixel 2 based on the current-brightness property of the organic electroluminescence pixel 2 at 
the time of luminescence. At this time, only delta lout of the drive current Ioutl is larger than the drive current 
Iout2 at the time of luminescence at the time of charge. 

[0032] Drawing 3 shows the wave of the current Hum which contributes to luminescence of the currents which flow 
to the terminal voltage Vc of the organic electroluminescence pixel 2 and the organic electroluminescence pixel 2 
when the drive current lout is outputted to the drive current lout and the organic electroluminescence pixel 2. Here, 
supposing the organic electroluminescence pixel 2 is shown by the equal circuit shown in drawing 4 , the above- 
mentioned terminal voltage Vc is equivalent to the electrical potential difference impressed to parasitic capacitance 
2a. Furthermore, Current Hum is equivalent to the current which flows light emitting diode 2b. 

[0033] If the drive of the organic electroluminescence pixel 2 is started as shown in drawing 3 (a), the drive current 
Ioutl will be passed as a drive current lout at the time of charge. Terminal voltage Vc rises quickly as it charges 
quickly and parasitic capacitance 2a is shown in drawing 3 (b) by this. After terminal voltage Vc starts, Current Hum 
goes up as shown in drawing 3 (c). A current when Current Hum is saturated is equal to the drive current Iout2 in 
general at the time of luminescence. 

[0034] Depending on the drive current Iout2 the time of luminescence, at the time of luminescence, the drive 
current Iout2 is set to become large also for the drive current Ioutl at the time of charge, so that the drive current 
Ioutl is large at the time of the above-mentioned charge at this time. That is, the drive current Ioutl increases in 
monotone to the drive current Iout2 at the time of luminescence at the time of charge. This means that it is 
determined that the drive current Ioutl also becomes large at the time of charge, so that the organic 
electroluminescence pixel 2 emits light by high brightness. Thus, that the drive current Ioutl is defined at the time 
of charge contributes the contrast of the organic electroluminescence display concerned to enlarging. Furthermore, 
the ambient temperature has contributed this also to making small effect which it has on the organic 
electroluminescence display concerned. The reason is mentioned later. 

[0035] The drive circuit 1 which outputs the drive current lout which has the wave explained above has the 
configuration shown in drawing 5 . The drive circuit 1 contains the signal current generating circuit 11, the current 
mirrors 12, 13, and 14, a control circuit 15, and a transistor Q13. The drive circuit 1 outputs the drive current lout to 
the organic electroluminescence pixel 2, and drives the organic electroluminescence pixel 2. 

[0036] The signal current generating circuit 1 1 contains a digital-to-analog converter 1 1 1 and the current mirror 
1 12. A digital-to-analog converter 1 1 1 contains transistors Q1-Q4 and resistors R1-R4. The current mirror 112 
contains transistors Q5-Q8 and resistors R5-R7. 

[0037] A digital-to-analog converter 1 1 1 outputs the drive current indicator current Idrv corresponding to the drive 
current Iout2 based on the current setting digital signals a1~a4 at the time of the above-mentioned luminescence. It 
is determined that drive current indicator current Idrv is proportional to the drive current Iout2 at the time of the 
above-mentioned luminescence. 

[0038] The current mirror 112 outputs luminescence current indicator current Ibrt and charging current indicator 
current Ichrg based on drive current indicator current Idrv. Luminescence current indicator current Ibrt is a1 time of 
drive current indicator current Idrv. Charging current indicator current Ichrg is twice [ a2 ] the drive current 
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indicator current Idrv. The drive current Iout2 is defined according to luminescence current indicator current Ibrt at 
the time of luminescence of the drive currents lout. Difference deltalout with the drive current Iout2 is defined 
according to charging current indicator current Ichrg at the time of the drive current Ioutl and luminescence at the 
time of the above-mentioned charge. 

[0039] Luminescence current indicator current Ibrt flows into the current mirror 12. The current mirror 12 consists 
of transistors Q9 and Q10 and resistors R9 and R10. The current mirror 12 pulls out the b1 time [ of luminescence 
current indicator current Ibrt ] current 11 from the current mirror 14. 

[0040] On the other hand, according to the charge control signal b which a control circuit 15 outputs, charging 
current indicator current Ichrg flows into the current mirror 13, or flows into a transistor Q13. If the charge control 
signal b is answered and it changes a transistor Q13 into ON condition, charging current indicator current Ichrg will 
flow into a transistor Q13. Charging current indicator current Ichrg does not flow into the current mirror 13 at this 
time. On the other hand, if it changes a transistor Q13 into an OFF condition according to the charge control signal 
b, charging current indicator current Ichrg will flow into the current mirror 13. 

[0041] The current mirror 13 consists of transistors Q11 and Q12 and resistors R11 and R12. The current mirror 13 
pulls out a twice [ b2 ] as many current as the current which flowed into it from the current mirror 14. The current 
mirror 13 makes the current 12 pulled out from the current mirror 14 twice [ b2 ] charging current indicator current 
Ichrg according to the charge control signal b, or sets it to 12=0. 

[0042] The above-mentioned currents 11 and 12 are superimposed, and turn into a current 13. A current 13 will be 
pulled out by the current mirrors 12 and 13 from the current mirror 14. 

[0043] The current mirror 14 consists of transistor Q14-16 and resistors R14 and R15. The current mirror 14 is 
outputted to the organic electroluminescence pixel 2 by making a c times as many current as a current 13 into the 
drive current lout. That is, the drive current lout turns into a current superimposed on the current which the current 
11 c Doubled, and the current which the current 12 c Doubled. 

[0044] Actuation of each part of the drive circuit 1 at the time of driving the organic electroluminescence pixel 2 is 
explained. 

[0045] When the drive of the organic electroluminescence pixel 2 is started, a transistor Q13 is turned OFF by the 
charge control signal b. Furthermore, the drive current Iout2 is specified by the current setting digital signals a1^a4 
at the time of luminescence. The drive current Iout2 is defined according to the brightness of the light which the 
organic electroluminescence pixel 2 outputs at the time of luminescence. The current setting digital signals a1~a4 
are answered, and the drive current indicator current Idrv corresponding to the drive current Iout2 is pulled out by 
the digital-to-analog converter 11 1 from the current mirror 1 12 at the time of luminescence. Luminescence current 
indicator current Ibrt and charging current indicator current Ichrg are outputted from the current mirror 1 1 2. 
Namely, Ibrt=a1 and Idrv, Ichrg=a2 and Idrv 

[0046] Luminescence current indicator current Ibrt is outputted to the current mirror 12. The b1 time [ of 
luminescence current indicator current Ibrt ] current 11 is pulled out from the current mirror 14 by the current 
mirror 12. Furthermore, since a transistor Q13 is OFF, charging current indicator current Ichrg is outputted to the 
current mirror 13. The twice [ b2 ] as many current 12 as luminescence current indicator current Ibrt is pulled out 
from the current mirror 14. Namely, I1=a1 t b1 f IdrvI2=a2, b2, and Idrv[0047] It is here and 13 is 13=11+12= (a1 and 
b1+a2, b2) and Idrv. 

[0048] Therefore, the drive current Ioutl is Ioutl =c-I3=(a1 and b1+a2, b2) andc-Idrv- [0049] at the time of the 
charge generated to the organic electroluminescence pixel 2 immediately after starting the drive of the organic 
electroluminescence pixel 2. As for the drive current Ioutl, only the predetermined time amount tau is outputted to 
the organic electroluminescence pixel 2 at the time of charge. As for the drive current Ioutl, it is desirable at the 
time of charge to continue passing until the electrical potential difference between the terminals of the organic 
electroluminescence pixel 2 exceeds the luminescence starting potential VT. 

[0050] Then, a transistor Q13 is turned ON by the charge control signal b. Charging current indicator current Ichrg 
flows into a transistor Q13, and does not flow into the current mirror 13. Therefore, it is set to 12=0. 
[0051] The drive current Iout2 is Iout2=c-I3=a1, b1, and c-Idrv at the time of luminescence. 

[0052] At the time of luminescence, when the drive current Iout2 flows to the organic electroluminescence pixel 2 
at the time of luminescence, the drive current Iout2 is chosen so that the light of desired brightness may emit light 
from the organic electroluminescence pixel 2. Drive current indicator current Idrv is defined corresponding to the 
drive current Iout2 at the time of luminescence. 

[0053] At this time, the drive current Ioutl is Ioutl =A-Iout2 and A=(a1 and b1+a2, b2)/(a1, b1) at the time of 
charge. 

[0054] Thus, at the time of charge, at the time of luminescence, depending on the drive current Iout2, as for the 
drive current Ioutl, the drive current Ioutl is also set to become large at the time of charge at the time of 
luminescence, so that the drive current Iout2 is large. That is, it is determined that the drive current Ioutl also 
becomes large at the time of charge, so that the organic electroluminescence pixel 2 emits light by high brightness. 
[0055] Contrast of an EL display can be enlarged by performing actuation by which the drive circuit 1 was 
mentioned above. It is because the drive current Ioutl is defined according to the brightness in which the organic 
electroluminescence pixel 2 emits light at the time of charge. When the organic electroluminescence pixel 2 emits 
light by high brightness, at the time of charge, the drive current Ioutl also becomes large and the organic 
electroluminescence pixel 2 is charged to high terminal voltage. On the other hand, when the organic 
electroluminescence pixel 2 emits light by low brightness, the drive current Ioutl becomes small at the time of 
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charge, and the organic electroluminescence pixel 2 is charged only to low terminal voltage. Thereby, the range of 
brightness where an EL display may emit light can be enlarged. That is, contrast of an EL display can be enlarged. 
[0056] Furthermore, the effect an ambient temperature affects an EL display is controlled. It is because the organic 
electroluminescence pixel 2 drives according to a current completely. The brightness-driver voltage property of EL 
pixel is sharply changed to ambient temperature as mentioned above. However, the brightness-drive current 
characteristic of EL pixel cannot be easily changed to ambient temperature. Therefore, when the organic 
electroluminescence pixel 2 drives according to a current completely, an ambient temperature can make small effect 
affect an EL display. 

[0057] Here, as for the drive current Ioutl, being set to the range described below is desirable at the time of above- 
mentioned charge. Drawing 6 shows the current-brightness property of the organic electroluminescence pixel 2. If it 
is green and the case where light is emitted is considered, the brightness of the organic electroluminescence pixel 2 
will change in linearity substantially in the range smaller than the limiting current Imaxl to the current which flows 
into it. If the current which flows into the organic electroluminescence pixel 2 becomes larger than the limiting 
current Imaxl, the brightness of the organic electroluminescence pixel 2 will decrease. If the current which exceeds 
the limiting current Imaxl is passed to the organic electroluminescence pixel 2, the organic electroluminescence 
pixel 2 will deteriorate rapidly. As for the drive current Ioutl, it is desirable at the time of charge for the current- 
brightness property of the organic electroluminescence pixel 2 to be smaller than the limiting current Imaxl which is 
the greatest current which keeps linearity substantial. 

[0058] As for the above-mentioned A (= Ioutl /Iout2), at this time, it is desirable to determine that A<=Imax1/Iout2- 
max is satisfied. Here, Iout2-max is the drive current Iout2 at the time of luminescence at the time of making the 
organic electroluminescence pixel 2 emit light, making the maximum of the drive current Iout2, i.e., brightness, into 
max at the time of luminescence. Thus, by defining A, unnecessary degradation does not arise in the organic 
electroluminescence pixel 2. 

[0059] It is also the same as when the organic electroluminescence pixel 2 emits light in red. In this case, as for the 
drive current Ioutl , it is desirable at the time of charge for the current-brightness property of the organic 
electroluminescence pixel 2 to be smaller than the maximum limiting current Imax2 which is the greatest current 
which keeps linearity substantial. Furthermore, it is desirable that it is A<=Imax2/Iout2-max. 
[0060] The limiting currents which are the greatest currents on which the current-brightness property of the 
organic electroluminescence pixel 2 keeps linearity substantial differ according to the luminescent color. Therefore, 
as for A, being set according to the luminescent color is desirable. 

[0061] The 2nd gestalt of operation: With the 2nd gestalt of operation, it replaces with the drive circuit 1 of the 1st 
gestalt of operation, and the drive circuit 21 which has the configuration shown in drawing 7 is used. The drive 
circuit 21 consists of the signal-level generating circuit 22, the current mirror 23, a differential circuit 24, and 
resistance R21. The signal-level generating circuit 22 outputs control voltage Vent to a node 25. The node 25 is 
connected to the terminal of 1 of resistance R21. Other terminals of resistance R21 are connected to the current 
mirror 23. In resistance R21, a current 14 flows from the current mirror 23. 

[0062] The node 25 is further connected to the differential circuit 24. A differential circuit 24 contains the 
resistance R22 and the capacitor C21 which were connected to the serial. Resistance R21 and a differential circuit 
24 are connected to juxtaposition. The differential circuit 24 is connected to the current mirror 23. In a differential 
circuit 24, a current 15 flows from the current mirror 23. 

[0063] In the signal-level generating circuit 22, the current 16 which superimposed the current 14 and the current 15 
flows from the current mirror 23. The current mirror 23 contains transistors Q21-Q23. The current mirror 23 makes 
a d times as many current as a current 16 drive current lout', and outputs it to the organic electroluminescence pixel 
2. 

[0064] Below, actuation of the drive circuit 21 is explained. 

[0065] In an initial state, control voltage Vent is set up identically to the power-source potential Vcc as shown in 
drawing 8 (a). 

[0066] When outputting the drive current lout to the organic electroluminescence pixel 2, control voltage Vent is set 
as the electrical potential difference V1 lower than the power-source potential Vcc. Supposing control voltage Vent 
is set as an electrical potential difference V1 at the time of time of day t= 0, they are 14= (Vcc-VBE-V1) / R21, and 
I5=Ipeak-exp (- t/tau). 
Iout'=d-I6=d- (14+15) 

It is here and is Ipeak= (Vcc-VBE-V1 ) / R22, and tau=R 22 and C21. 

However, VBE is the forward voltage of the base-emitter junction of a transistor Q21. R21 and R22 are the 

resistance of resistance R21 and R22, respectively. C21 is the capacity value of a capacitor C21. 

[0067] Here, since it is Ipeak= (R21/R22) and 14. they are 15= (R21/R22), 14, and exp (- t/tau). 

[0068] The wave of drive current lout' is shown in drawing 8 (b). When drive current lout' in 0< t<tau is made into 

current Ioutl*. it is Iout1*=d-I4- {1+ (R21/R22) and exp (- t/tau)}. 

In 0< t<tau, current Ioutl ' is outputted to the organic electroluminescence pixel 2, and the parasitic capacitance 
contained in the organic electroluminescence pixel 2 is charged quickly. 

[0069] if drive current lout' in t>tau is made into current Iout2' on the other hand — Iout2 — ***d-I4=d- (Vcc- 
VBE-V1) / R21, and a current Iout2' are set that the organic electroluminescence pixel 2 emits light by desired 
brightness. An electrical potential difference V1 is set that current Iout2' is outputted to the organic 
electroluminescence pixel 2 according to d, Vcc, VBE, and R21. 
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[0070] It is here and is Iout1-Iout2'- {1+ (R21/R22) and exp (- t/tau)}. 

That is, current IoutV is set to be dependent on current Iout2\ Current IoutV is set that current IoutV also 
becomes large, so that current Iout2' is large. That is, it is determined that current IoutV also becomes large, so 
that the organic electroluminescence pixel 2 emits light by high brightness. Thereby, the EL display of the 2nd 
gestalt of operation can enlarge contrast of an EL display like the 1st gestalt of operation. Furthermore, the EL 
display of the 2nd gestalt of operation can make effect of ambient temperature small. 
[0071] 

[Effect of the Invention] Contrast of an EL display can be enlarged by this invention. 

[0072] Moreover, the time amount taken to emit light by this invention is shortened, and an EL display with large 
contrast is offered. 

[0073] Moreover, the EL display which cannot be easily influenced of an ambient temperature is offered by this 
invention. Especially by this invention, the EL display in which neither luminescence brightness nor a color tone can 
be easily influenced by the ambient temperature is offered. 

[0074] Moreover, the EL display which the time amount taken to emit light by this invention is shortened, and 
cannot be easily influenced of an ambient temperature is offered. 
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[0036] M-5fS8£lfe£I!&8 1 1 «. "r^Z^-T-T 
a^Sl 1 , i, #U>h 5-7-1 1 2 i^r^t?. 
^^^-T^-oi^JftSl li it, h7>yx^Qi 
~Q4RO : StaSR 1 ~R4^t?. *U>h57-l 

1* it, h7>yx*Q5~Q8&C/SSi§R5~R7 
£^tf„ 50 
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[0037] mzjis-T-rviifgasi&i i . it, mm 

liSiiE louts tc*flc;L,/c|g«)^?j!i}g*miS I 

„ r . ^w^^-So mtmm^rMm i . , * it, mm 
<D&itmmwsmmi o « t 2 fabw-rsct^ic^en 

Xl>*>. 

[00 3 8] *U>h?7-l 1 2 i$. msbmmi^mm 
mi < r , Ks-^^r. fg:fc®jfstg^m?j£ i b , t b% 

mm i > , . «, iBS6m^§^^^ i d , » ©a , fg-c 
Ttnnm&nnmi oh,.}*. vsMWMWnm 

mi d , , ©a 2 #B*SSfeJ§^«Sfe I b r t 

fcio. igttm^io u , <D5%<D&immwimmi 
o o t 2 *^i66ti5. 3t.mmmim7nmm i » h , , tc 
<to. fra©5smB#igtsm* i o „ t i tHxmmnm 
mi . « t 2 <t©^A i.ut ^Sftetis. 

[0 03 9] ftj&tatffinHtiii. I b , , it, f} U> h 5 
=y— 1 2{Cj^njitf 0 *U> h S =7- 1 2 «. h^>^ 
X^fQ9. Q 1 0S<>*ffitaSR 9 . R10*5&4. * 
U> hi7-12tt, #fe#1fji£J§inmijSs I b r t ©b i 
[g©®jSl , *. *1/>F57-1 4^6?i*m-r. 

[0040] — -h, %mmm^mm i c h , « it, m 
®as§ i 5 ttmji? z> izmpmfm bicfctx. 

h 5-5— 1 3K.mtl&&, Xit, h7>^$Q13(C 

3*soN^sg«:^ns<!;. jtmmmtmmmm i » k , , 

». h-7>i^X^Q 1 3«:«Eniitf 0 C©i#. ?t^^ 

miB^mm i.b, *i/>M5-i sic^jA 

* — h 9 * Q 1 3 *i5t^$IJ®m-^b K 
[DDtO F Ft^SJC 3nS ^SSSSSfg^SiS I 
c b , , it, iJ U> F 3 =7— 1 3 (CijSEniitf., 
[0041]*U>hS7-13tt, h7>yx$Ql 
1. Ql 2SO'ffitnSR 1 1 . R 1 2 tf*ht£Z>* 

hS7-i3», -eftcciftttii^miftobs <s©m^ 
**u> h 55- 1 4^e>?i#tu-r. *u>Fi7-i 

3«. TtMM&m^h^C, *U-> h 5 5- 1 AiPh 

5l#ffl-T«SgI 2 *^t«S^}g^«S£ I o b r . ©b 2 

[0042] mWDmm i, , 1 2 it, mmztixmm 

l, *U>hS7"12. 13&C<fcf5. 

h s^- 1 4frt>mmi 3 *s?i^ffi3nsc<!:4c^s 0 

[0 04 3] *b>F$7-14», F5>i/X^Q 1 
4~ 1 es^tstaSR 1 4. R15*e>«c5 0 
57-14{i, I 3 © c fg©^o£?rlg8timoS I 

o . , £UTW&ELHgi2K:tti?rf sn^. msfan 

SI. , , It ^1 , *ScfS5n/c®j£i^iSl 2 *5 
[0 04 4] W^ELSa«2*|g«)-r€»(^©IE»lIslSSl 
[0 04 5] W^EL@^2©|gK)*s|3^$n^*l^. 



(6) 



ftmffl'&m-^b bUszsXZQ 1 3^0F FCC3 

n^c hk, msBase^s^m-^ai ~a* tccto^ 

Io » t 2 it. ««ELiilSli2*sU*-rS*<D«SCCl6 
§U JeXlHUHUfc I . » t 2 Cc*tt6LfclBfta»JB 

f^USS lb r t I c h r « £ 

^u> h ^ ^- 1 1 2 ^eai^sn^o ip%, io 
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t = a i 



a 2 



I d r v , 
* I d r v 



[0 046] mtmm^mm i b * t a % h 5 

^- 1 2CCHtfj3ft£ 0 #U>h 59-1 2tC<fctK A 
jM8HBS«ti* I fa r t b i {g£>Hd£ I , U> h 

3^OFFr*50t? % I 

SfEJg^HSfD I 1, r t <D b 2 &<Dnm I 2 

- 1 4^e>5i*msns. ap%. 20 

I 1 =ai • bi -Idrv 

I 2 - a 2 ' b 2 'Idrv 

[0 04 7] CCth «, 
I. = I 1 + I 2 

= (ai • bi +a ; • b 2 ) • I d r v . 
[0 04 8]«£-?T 1 W»ELSif!t2©ig»#Wtei*;h 

fcis«cc«aE LHi^ 2 tc tax s ns^mntigfti^ i 

o u t 1 

I o u t 1 = C • I 3 

= (ai - bi+a 2 - b 2 ) • c • I d «• v 30 

[0049] jEwzmssmm i . . t 1 1*. m&<D&m 

o a t i W«ELdW2©M^(D«EE**«3«B>& 

[0 05 0] ^S»W»ft#bCCj:iJ H5>y* 

*Q1 3#ONte*hS. ^SSSfSg^SSS I c n r , 
tt. H9>^*£Q 1 SOCflfchii*. h 5 9- 1 

3ecttttftj&S%l>. Sfot, I 2 = 0<fcttS. 

[0 05 1 ] ^^IgftSSS I o u t z (t 40 

Iout2=C*Is 

— a i • b i * c * I d r * . 

[0052] jg^ftrama. i . . » ■ «. *&e lb 

X2tCft£8$|Blfitti*I. u t 2 ffH 
©»S©^£*tff«E LBS 2 frh¥&tZtlZ>&*> tCjIB 
n-S. IgttSSSJg^Stfe I d , v «. IBfcB&Et&Siifc I 
o » t 2 £>tf[c;LrS#>£>*i£,> 
[0 05 3] CtDt^T, %*B$|gflMttt I . . t . t*. 

loot I = A*I 0 ut2i 

A= (a, - bi+a 2 • b 2 ) / (ai • bi ) . 50 



[0054] co^^tc. ^Mnmnrnm. i 
^^ttsift i . ■ t 2 #**i»Kir*6«iaKtt*»i 

«ELH«2*tllfC>»fltr»36-r*a. 3t^B#|glW^ 
lout. <M:*<ttSJ:5R:5e*>6ftri»5. 
[0 05 5] KttSIg 1 *»_hS£S tltcmtZft 5 C £ (C 

ft-tfft 6. W«E LBBR2 *»«*-r4fftt 
tcjc&Dr. ^bshotci* I . u t , feting 
*>e>"C*5. W«EL®§R2#iStMW£r2&j6T£t§^ 
tea. 5t^B#|g«>SSK I„„t. < tt 0 . Wt&E 

LIB«2B\«C»«rf-«EE*"C^i5*Sn*. — *«E 
LBi*2 36«fiO>«K"C«*r*»^K». 3t«B#fg«J^ 
% I o u t , aW/hS < ft 0 . WISE LI*2 B«l»i*f- 

•5. BP%> ELf^7'U^©3>h7Xh^<t 

[0 05 6 ] Etc. ^ligg^E Lir-f ^Wte&S 
"i-MWIPWSn*. J5ti«C&. W«ELiS^2*^^ 
(cSSKCC<toT^S6$n-5*>^-C4>4. was Stir t»S 
ofc^tc. ELffi3t©««-fgitl^lI#£B, ^HSKic 
5tbtA*<^«)t^ ELia*CD«S-|gtt 

WttBfsti*. jaHfijSJc»i/rSE»L{c<co. se-?r. 
W«ELBiSR2*^±K:*aEtcj:-5rlg«»StiSci{c 

too57] c ct, ±a?©5£m^iBi&mjS i . » t i 
«, feiTKas^etirc^ffiHKjts&enrcs-sct^ 

US l/C». H6B. WtiELHi*2©m?S-i®S!lt145r 
^ELffl^2©SfS«. RBW^SfE I „ . , , J:9 6'hS 
ff)CCSE4br&. ««ELIB*2K:8Miiiti'«aW-. El? 

•So %S^fRtt«KI. . t i ». WtSE Lit 2©1 
[0 05 8] C©i*. mra?OA (= I. . t i /I 

o a t 2 ) fc£. 

A ^ I m o x I Iout2-mo* 

r. I „ „ t 2 - m . , «. 2&t&MW&& I o u t 2 

*&ftZi±z>±if<D3gm$mnmi . „ t > r*^ 0 

c©«k9tcA*5e»5ci«:j:»j. W*SELiiiS2fcM 
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[o o 5 9 ] wtSELBi^2*s > m&icmt? i> 

A ^ I m a. x 2 / Iout2-max 

[0 060] W«E LifiS2CD^i£-«g^14#|llitff) 

jtoxmm. ab, ^TfcfeKr&o-rstoen io 

[0061] n^o^2^ : mm<Dm2BM-vi*. m 

&<Dm 1 ^SSCD|g»l|5I8S 1 {Cft^T, 07 cc^sn/cit 

fiS*wr-sig«jPK2 liiffiffl^ns. fg«j[sigs2 i 

ff-^mE^[BlSg2 2, *7L->hS^-2 3. 

2 2«> /-K2 5«cwiffv c „ , *m^-rs„ y 

-K2 5«. ffi6iR2 l©— ©^fc^^n-rc^. 
gftR 2 1 ©fflj©^^ h 5 7-2 3(C^^ 

*U>h57-23*6aSR2 1KH 1 20 
iiS I . ^ifotaS,, 
[0 06 2] ^-F2 5», StC. Vkft®m2 4lcmffi 
£ftrt,>&„ ASSESS 2 4 «. it^cjgiSSttfctgtniR 
2 2 i + t^->fC2 1 ifcSif. *gJxR2 1 igSt^lnl 
K2 4<t« > M?rj«Hgi&£ft-cc>-5„ SfcfrHISg2 4«« 
*U>F57-23(Cii3htl>5. *I/>F5 7- 

2 3 ^e>^iHi?S2 4 fc«. i s &mtiz>. 

[0 0 6 3] h 57-2 3#>6fI-StmjEE2££li]?8 

2 2 «Ctt. Hfl£ I * I s I « 

h 57-2 3(*, h7>^5fQ2 1~Q 30 
2 3£$t?„ *U>h57-23ii, ®j£l B <Dd{g© 

mss^lgtii^io » , * iL/rW«ELiiisR2{cffl^ 

[0 064] «T(C, Ktt@gS2 1 ©tt^4lttH^-r-5„ 
[0 065] 08 (a) {CTnSftT^Si^C, flJWtf: 

[0 0 6 6] W^ELBi*2(C|g«)SijSI „ » , £ffl;*7 

eomiiv, ccg^sn-s. B^gijt = o©<fc#. fMffij^ 40 

I« = (V c c -V, e -V, ) /R 2 , . 
I s = I p . . k • e xp (- t/r) . 

lout' = d • I a 

= d • ( I « + I s ) 
CCT. 

I. . . k - (V. . -V, e -V, ) /R 2 2 . 

t = Rz 2 * C 2 I . 

^s^j®^^EEr*>^> e r 2 , , r 2 2 \t % -eft-e so 



$$13 2002-55654 
12 

ft. *g!nR2 1, R2 2©fiS(Bt$>^ 0 C 2 i * 

[0 06 7] ccr\ 

Ip s a k = (R 2 1 /R 2 2 ) * I* 

I 5 = (R 2 i /R 2 z ) • U «exp (-t/ 
r) . 

[0 06 8] IgSdmSS lout' <omZ&. 08(b) 
CC^Sftri^o 0< t <rrcD|gmmS£ I c u t ' 4 

I o u t i 1 itSi, 
I o u t i ' =d • I * • {1 + (R 2 . /R 2 2 ) • 
e x p ( - t/r) } . 

0< t <rOCfelvC«iftI o u t i * **W«ELiB5R2 

[0 069] — t > r rcDigftmSS I o » t • «\ 
®& I o u t 2 ' t^rZ>t. 

I o u t 2 ^ d. * I 4 

= d • (V e . -V B . -V, ) /R 2 , . 
Wftl. . t ■ ' «. WmELH^2*i9fM©»ia-C^ 
*r£J:5K:©s!>6ft&o 1EV, «. d, V e . . V 
b e v R 3 i Ktcic-r. WtSE LBiS2tc^i 

[0 07 0] CCt?. 

Iouti' = Iout2' • (1+ (Rj 1 / 
R 2 2 ) • e x p ( - t/r) } . 

I . » t i ' «. Sift I o » t 2 ' KfiSc 

^^"•si^tc^etiTt,^. sifti . » t i ' «. * 
?i!tl „ „ , 2 ' ^osi . » t i ' 

<A«c$J;^H:Si66nS 0 BP^. ^ELiiiS^2*5]i[ l ,. 
tcS«)P>ntl,>5„ cn(Cj;»). JQfe©m2^©EL 

ij^^s < -r ^ c t tf-czz. 

[0 07 1 ] 

[|PJi<D$&ifl] ELf^^u-(©3> 
h 9 ^ h £ < -T -5 C t ifi-C t 
[0 07 2] £/c. *^{cj:i3, ^-rssrtcg-r 
■S^H^JSffiSn. 3> h7X h^^l^ELf 5 

[0073] £/c. ^BJ^cJ: 0 . jaHSSOiJS^rS 

j: o . mytm&'p&m&mmus.ic&igs ntc < e l 

[0 07 4] S/c. *^K<fc»5. ^-rS^fCCST 

ELf^T'U-fASg^nS. 
[@B©ffiiiifc!&S8] 
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im i ] m n*. ***©—?&»© e l?w 

[02] i2(t ^tt@|«l*iWtSELiiisg2tCttJ*-r 

[0 3] ^Ift^Jfel . „ t . WtSE L@i3£2© 

^T-mffiVc . &t>T^ELiIjSI2&C^ftS®£©5 

[04] B4». W«ELB«2.©9fflH!8*w"r. 
[ 0 5 ] 0 5 IgttHSS 1 ©«BR*^%r . 
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* [01 0] 01 OW, ffMELDBRl 0 2Ottj$«7i* 

■r. 

[01 1 ] 01 ltt, ttttELBiXl 0 2©^«s]8S£ 

[112] il2it ffttELHSl 0 2©#fc)t:J?g 
<b. W1ELBBR1 0 2«CE|JJ!ll3*ii«Ei©ttfftt* 

[0 1 3 ] 0 1 3 «. e l mmomst -jawtE'iett z 



[06] B6«. W«ELB3R2©««-«mStt*m 10 [«F#©«M] 



[07] 07«. $iM<D3i2&m<DE Lf-i *7*W© 
Ktt01Bg2 l©«JS*wr. 
[08] 1811 WttB«52 l©IM¥«:wrf -f-5>^ 

[09] 09tt. f»©ELf^ *rf\sA<DW$fem 
t. * 
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